Hippocampal damage and kainic acid injection induce a rapid increase in mRNA for BDNF and NGF in the rat brain.
In situ hybridization and Northern blots were used to study expression of mRNAs for members of the nerve growth factor family in the rat brain following an excitatory stimulus. One hour after a unilateral needle insertion or saline injection into the dorsal hippocampus, the level of brain-derived neurotrophic factor (BDNF) mRNA increased markedly in granular neurons of the dentate gyrus and in the piriform cortex ipsilateral to the injection. The same treatment also increased the level of NGF mRNA in granular neurons of the ipsilateral dentate gyrus. The rapid increase in BDNF and NGF mRNA after a needle insertion or injection of saline was transient and preceded by an increase in c-fos mRNA in the same brain regions. In contrast to a needle insertion per se or a saline injection, 7 h after a unilateral injection of kainic acid into the dorsal hippocampus, the level of BDNF mRNA was dramatically increased in the ipsilateral hippocampus, as well as in the ipsilateral frontoparietal, piriform and perihinal cortex, the amygdaloid complex, claustrum, and ventromedial hypothalamus. A less pronounced increase was also seen in these brain areas on the contralateral side. Northern blots revealed that the level of BDNF mRNA increased 5- and 40-fold in the contra- and ipsilateral hippocampus, respectively, compared to sham-operated control animals. In contrast to BDNF and NGF, the level of hippocampus-derived neurotrophic factor/neurotrohin-3 (HDNF/NT-3) mRNA was not altered by either needle insertion or injection of saline or kainic acid.(ABSTRACT TRUNCATED AT 250 WORDS)